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Issues in Workflow Specification & Management (preliminary)
Status of This Memo

This memo provides information to the Grid community about issues related to workflow specification and management based on presentations and discussions held by the GCE-RG. It does not define any standards or technical recommendations.  Distribution is unlimited.

Copyright Notice

Copyright © Global Grid Forum (2002).  All Rights Reserved.

Abstract

This document addresses a list of issues pertaining to workflow specification and management on the grid based on several presentations made at GGF 5 in Edinburgh, July 2002 and other documents being discussed on the GCE-RG email list. This is an ongoing effort and basically represents a survey of the current practices in workflow specification and management. The final document will include presentations from a similar session to be held at GGF6, GGF7 and a workshop to be held at GGF8.
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1. Overview

2. Workflow Specification

· A workflow is a set of “activities” and their “interactions” + other pieces:

· Basic unit specification

· Composition specification

· Other issues

3. Basic Unit Specification

· Application/service/executable specification

· Application arguments

· Inputs/outputs/error flags

· Resources required

· Invocation:

· Execution environment (variables etc.)

· Invocation mechanisms

· Pre/post data handling

· GUI support

· …

4. Composition Specification

· Data dependencies 

· Explicit data links

· Data movement as an explicit activity

· Direct interaction between tasks

· Control dependencies

· Implicit dataflow model

· Sequences

· Conditionals

· Loops – iterations, while, repeat, …

· Select based on conditions

· Pipelining

· Parallelism/Concurrency

· Parametric studies

· Co-scheduled tasks

· Fork/join

· Synchronization issues

5. Workflow Specification: Other Issues

· Global variables

· Support for hierarchy (recursive definition)

· Exported services

· Abstract workflow description - late binding of

· Applications/services

· Resources

· Static versus Dynamic (composition) 

· Fault management

· Exceptions

· Handlers

· Lifecycle issues

· Underlying representation model

· DAGs

· DAGs + control dependencies

· Petri Nets

· ...

6. Workflow Management

· Task selection based on

· Data dependencies

· Control dependencies

· Schedule optimization

· Application binding

· Resource binding

· Task initiation

· Input/Output management

· Pre/post staging of data

· Task control

· Pause, restart, kill, …

7. Workflow Management (contd.)

· Event management

· State

· Errors

· Fault management

· Logging and archival

· Monitoring 

· State

· Data

· Steering

· Application

· Workflow

· Centralized versus distributed management

· …

8. Next Steps

· Augment/modify list of issues

· Conduct a survey?

· Invite descriptions of projects

· Produce GGF Information Document

· “standards ???”

9. GGF5 Presenters

· Tomasz Haupt, Mississippi State University, USA

· Geoffrey Fox, Indiana University, USA

· Mathew Shields, Cardiff University, UK

· Thomas Fahringer, University of Vienna, Austria

· Andreas Hoheisel, Fraunhofer Resource Grid

· Dietmar Erwin, Juelich, Germany

· Keith Jackson, Lawrence Berkley Labs, USA

· Gregor von Laszewski, Argonne National Labs, USA 

· Piyush Mehrotra, NASA Ames Research Center, USA

· Paper on Grid Workflow Management Architecture by D. Marinescu, Univ. of Central Florida

· GALE: H. Bivens, Sandia National labs

· BPEL presentation by Nirmal Mukhi (GGF 6)

10. Security Considerations

This is a REQUIRED section.
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